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Do Fixed Exchange Rates Fetter Monetary Policy? A Credit View
The Bernanke-Blinder credit-view model is expanded to encompass a small, open economy with fixed exchange rates. In contrast to conventional wisdom and traditional models, monetary policy is resurrected as a stabilization tool. Further, various financial sector shocks are shown to have real aggregate demand effects. We show that independent monetary policy actions can ha ve substantive impacts on aggregate demand despite perfect capital mobility and adherence to a fixed exchange rate regime.
(JEL: E51 (Money Supply; Credit; Money Multipliers); F41 (Open Economy Macroeconomics)) "The problem [with fixed exchange rates or exchange-rate targeting] is that with capital mobility the targeting country no longer can pursue its own independent monetary policy and so loses its ability to use monetary policy to respond to domestic shocks that are independent of those hitting the anchor country." Frederic S. Mishkin 1
Introduction.
The quote above reflects the widely accepted proposition in economics that monetary authorities in small open economies cannot engage in independent monetary policy actions while simultaneously adhering to a fixed exchange rate regime. Fixed exchange rates, such as found under a gold standard or exchange-rate targeting, impede the ability of the monetary authorities to stabilize the macro economy.
2 Expansionary monetary policy actions, for example, produce balance of payments deficits that require equal and offsetting contractionary monetary policy actions in order to maintain the fixed exchange rate. This proposition is perhaps most clearly illustrated in the standard Mundell-Fleming model. The elimination of monetary policy as a stabilization tool under fixed exchange rates is a primary factor leading many economists to support flexible exchange rate regimes. Support for this view comes from the improved economic performance of those countries that abandoned the gold standard during the Great Depression and were thus able to engage in independent monetary stabilization actions.
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In this paper we combine the Mundell-Fleming model with a credit channel model developed by Bernanke and Blinder (1988) to show that monetary policy is not entirely fettered under a fixed exchange rate regime. Monetary policy is potent in our model, although in a limited way: only one of the traditional monetary policy tools is effective.
In the next section, the models and the relevant comparative static findings are discussed.
We then present some model simulations and implications for countries on fixed exchange rate regimes.
The Model.
The traditional Mundell-Fleming model with fixed exchange rates, in its simplest version, assumes no wealth (or Pigou) effect and perfect capital mobility that fixes the interest rate on bonds, i, at i*, the world interest rate. The model can be written:
Equation (1) represents the goods market equilibrium (the traditional IS curve). The demand for goods, E, depends on real output (income), y, and the interest rate, i.
Equation (2) is the money market equilibrium (the traditional LM curve). The demand for money, L, depends on y and i. The right-hand side of equation (2) is the money supply, expressed as the product of the money multiplier, m, and the monetary base, B.
In accordance with Walras' Law, a third equation for the bond market is dropped from the model. Following standard assumptions, the money multiplier is a function of banks' required reserve ratio, r, the ir excess reserve ratio, e, and the non-bank public's currency to deposit ratio, c: m = m(r,e,c),
where m r , m e , m c < 0. For simplicity, we assume that all three variables affecting the money multiplier are exogenous. This assumption is reasonable given that the interest rate, the primary determinant of the multiplier in most money supply models, is exogenous. The two endogenous variables in the model are B and y.
In this model, with i fixed at i*, y is determined in the goods market, so monetary policy tools working through equation (2) cannot affect real income. As B is endogenously determined by the parameters and exogenous variables in the model, the policy tools that might seemingly affect it--open market operations and the discount rate--are impotent. Moreover, changes in the required reserve ratio that affect the money multiplier produce offsetting movements in B and have no impact on the money supply or on real output, y.
Following Bernanke and Blinder's (1988) credit-view model for a closed economy, we add bank loans to this model, treating them and bonds as imperfect substitutes. We modify equation (1) and add equation (3):
Equation (1') alters the traditional goods market equation by incorporating the interest rate on bank loans, ρ , as a determinant of the demand for goods. The variable α is an autonomous shock variable. Equation (3) is the equilibrium equation for bank loans.
The demand function for bank loans is L. It depends on y, i, and ρ . The right-hand side of (3) represents bank loan supply, which depends on bank credit, (m -1) x B, and the share of bank credit allocated to bank loans (as opposed to bonds), λ . The variable β is an autonomous shock variable. The bank credit multiplier, m -1, is easily derived from the bank balance sheet. 4 The revised model consists of equations (1'), (2) and (3). The variables y, ρ and B are endogenous. We assume the usual signs for the partial derivatives. In addition, following Bernanke and Blinder (1988) ,
It is obvious that policies that affect the monetary base cannot alter y, assuming other exogenous variables unchanged. As in the traditional Mundell-Fleming model, an open-market purchase or a reduction in the discount rate that leads to a rise in B cannot be maintained under the fixed-exchange rate regime and necessitates an equal and opposite change in B in order to return the model to equilibrium at the original exchange rate. Thus, open market operations and discount rate changes that attempt to alter the monetary base are impotent tools.
In contrast, no such impotence befalls the reserve requirement, r. Taking the total derivatives of equations (1'), (2) and (3) and applying Cramer's Rule to compute the change in y arising from an autonomous change in m (such as that caused by a change in r), we obtain:
where,
Dynamic stability conditions require a positive sign on D (see the Appendix for details).
In this modified model, an autonomous increase in the money multiplier produces an increase in aggregate demand. For example, a decrease in reserve requirements (caus ing an autonomous increase in the multiplier) leads to a increase in bank loans, a lower equilibrium bank loan rate, ρ , and a higher aggregate demand, y. Inspection of equation (2) Our foregoing analysis of the credit-view model indicates that changes in reserve requirements affect aggregate demand, even in a setting with fixed exchange rates.
However, without empirical evidence we cannot say whether the connection between bank reserve requirements and aggregate demand is economically significant. In an effort to shed some light on this issue, we assume a set of plausible values for the variables and parameters in equation (6). For this simple illustration, we selected values that seem roughly representative of the current American economy. The results, and further discussion of our assumptions, are contained in Table 2 .
The baseline values assumed for the components of equation (6) suggest the following: a 50 percent reduction in reserve requirements (e.g., from 10 percent to 5 percent of bank deposits), would increase real aggregate demand by 1.7%, an impact sufficiently large to help reverse even severe recessionary forces. (6) The predicted impacts on real income in this table are based upon estimates of dy/dr, and its corresponding elasticity (? yr ). In calculating this elasticity (and others using y), we assumed that y (= E) = $10 trillion and r = 0.1. In computing dy/dr, we relied up the values for ?, m, and E y (the marginal propensity to consume out of income) shown in the table. In addition, quantification of dy/dr requires values for several other partial derivatives. These we developed by assuming plausible values for the corresponding elasticities (shown in the above table). We also assumed values for the levels of the following variables: ρ = 0.05; B = $650 billion; L = 4.6 trillion; L = 2.4 trillion.
APPENDIX
Let α and β be autonomous shift parameters. The model is:
Proof that dy/dm > 0
Total differentiation of the model and arranging exogenous variables on the right-hand side yields:
The denominator for Cramer's Rule is:
The sign for D is ambiguous as the first two terms are positive while the last term is negative. Dynamic stability, however, requires that D > 0 (shown below).
The matrix numerator for dy/dm is:
Or,
This reduces to:
Thus, dy/dm is unambiguously positive if D > 0.
Proof that D > 0
The solution to the numerator matrix for dy 1 Mishkin (2004, p. 490) .
2 See, e.g., Eichengreen (1992 Eichengreen ( , 2002 . See also the seminal work by Brunner and Meltzer (1968) .
5 See the mathematical appendix for details. 6 The open-economy model's finding that an autonomous decrease in λ reduces aggregate demand adds additional theoretic support to the Bernanke (1983) hypothesis that a reduction in the bank lending ratio in the U.S. during the Great Depression exacerbated recessionary forces. 
